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The transition of medical students through residency: Effects on physical activity and 
other lifestyle-related behaviors. 
 
Abstract 
Background: Little is known about lifestyle choices and preventive healthcare-seeking behaviors during 
the transition from medical school graduation to residency training, a period characterized by increased 
rates of stress and lack of free time due to demanding working conditions.  All of these issues are likely 
to affect physical activity (PA) level.  This study explored the evolution of PA and other lifestyle 
behaviors during this transition. Methods: A cross-sectional study and a cohort study were conducted 
with medical students (2010) and physicians before and after the first year of residency (2013 and 
2014). A self-administered questionnaire assessed PA, health and lifestyle behaviors. Results: From a 
sample of 420 medical students and 478 residents, 74% comply with current PA guidelines. PA 
decreased by 16% during residency. Low levels of PA were found among (i) females, and in respondents 
who reported (ii) poor self-perceived health and (iii) unhealthy body weight (p < 0.05). Low PA level was 
also significantly associated with poor mental health in first-year residents. Conclusions: The transition 
has a negative effect on physicians' PA level that may affect physicians’ own health and patient care. 
Medical programs should encourage residents to engage in PA to assure physicians' personal and mental 
health. 
Keywords: physical activity; medical students; residents’ health; lifestyle behaviors; mental health 
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Introduction 
In medical training the transition from medical school to residency training is characterized by higher 
rates of stress and a lack of free time. The demands of the working conditions can also lead to limited 
sleep, dealing with patients’ suffering and the death and/or the responsibility of starting to make 
decisions regarding patients’ health.1, 2 Further, with increasing demands within medical education, it is 
important that new studies build on existing research to show the effects that the different stages of 
training may have on physicians’ personal health and lifestyle-related behaviors. 
In both patients and doctors, sedentary behaviors, physical inactivity, obesity levels, smoking rates, 
alcohol consumption and substance use are powerful behavioral risk factors for numerous chronic 
diseases.3, 4 For patients, physicians are both an important source of health-related information and role 
models. This puts them in a powerful position to influence their patients’ behaviors.5 The Toronto 
Charter links this influence to the key initiators of prevention actions for non-communicable diseases 
within healthcare systems and their capacity to influence large portions of the population.6 
Recognizing that lifestyle determines health status, it is equally important that physicians have healthy 
lifestyles so they represent positive role; this helps to promote better patient adherence to their 
prescriptions. Studies show that physically active physicians and those with healthier habits are more 
likely to counsel their patients on lifestyle.5, 7, 8 Although physicians usually show better general health 
and lifestyle behaviors than the general population, Catalan physicians show low adherence to the 
current physical activity (PA) guidelines 9.  
Studies show the importance of both including PA prescriptions in the medical curricula and promoting 
healthy lifestyle choices such as PA during medical school first. Increasing the proportion of students 
who adopt and maintain regular PA habits is essential for increasing the rate and quality of the future PA 
counseling delivered by doctors.5, 6 Yet little is known about the effect of the transition of graduating 
from medical school and starting a residency on PA level and lifestyle choices. Medical students and 
residents are more likely to be experiencing new, stressful situations, including extended working hours. 
Studies already showed the effects of the transition on stress, burnout and mental health among 
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physicians-in–training.1, 10 Furthermore, the lack of time due to working conditions and tiredness may be 
major barriers to engaging in higher levels of PA.  
Addressing this lack of evidence will provide a nuanced picture of the health impact of the different 
stages of medical training. This allows for early detection of unhealthy behaviors and may help to design 
effective preventive programs. Importantly, residents’ behaviors should be prioritized in this study due 
to their prominent role in delivering preventive and lifestyle medicine.11, 12  
This study aimed to explore (i) the evolution of PA level and associated factors in medical students and 
first-year residents, and (ii) health-related behaviors during the transition from medical school to the 
first year of residency training. 
Methods 
Context  
The Galatea Foundation works to enhance the health and wellbeing of doctors. It delivers programs and 
projects to identify both their most sensitive groups and specific situations that pose risks. This article is 
framed by two previous studies by the Galatea Foundation: “Study on Health, Lifestyles and Academic 
Conditions of Medical Students in Catalonia: The Health of Medical Students”13 and “Longitudinal Study 
on Junior Doctors’ Health in Catalonia (2013-2017)”.14 
Design 
A cross-sectional study was performed to address health issues and behaviors across the early 
professional transition. In this study, medical students were asked to complete a standard questionnaire 
(2009-2010). In 2013, doctors just before beginning their first resident year (“pre-residents”) were 
surveyed. In 2014 this same population was invited to complete a questionnaire at the end of that first 
year of residency. 
A self-administered survey was used to obtain a representative sample of 4th year medical students. For 
residents, Occupational Health Services administered the questionnaire before they started the 
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residency. After the first year, an online questionnaire was sent to all participants, supplemented by 
telephone follow-up. 
There were no incentives for participation.  Care was taken to adhere to all ethical research standards, 
as prescribed by Spanish law, to prevent the identities of study participants from being linked to their 
responses (Spanish Organic Law 15/1999 dated 13 December 1999 on the Protection of Personal Data). 
This study is part of the Longitudinal Study on Junior Doctors’ Health in Catalonia (2013-2017).14 
Survey 
The self-administered questionnaire was drawn from the Catalan Health Survey (ESCA).15,16  This 
assesses health and lifestyle habits.  
Demographic data (age, gender and medical specialty) and health variables such as body mass index 
(BMI), smoking and alcohol consumption, and substance use such as tranquilizers, sleeping pills or 
marijuana were assessed using items drawn from the ESCA survey. Health status was reported through a 
self-perception rating,17 while mental health was obtained from the General Health Questionnaire 
(GHQ-12). Scores of ≥3 were considered to indicate poor mental health.18 Levels of stress caused by life 
events was assessed using the Mitgaard List.19 
Body mass index (BMI) was calculated from self-reported height and weight (kg/m2), and respondents 
were classified as underweight (< 18.5 kg/m2), normal weight (18.5–24.9 kg/m2), overweight (25 kg/m2 ≥ 
BMI < 30 kg/m2) or obese (≥ 30 kg/m2). 
PA level was analyzed using the International Physical Activity Questionnaire (short version),20 and 
respondents were classified into (i) under-exercising, (ii) physically active (achieving 150 or more 
minutes a week of moderate PA (MPA) or 75 or more minutes of weekly vigorous PA (VPA) or an 
equivalent combination of MPA and VPA), and (iii) highly active (achieving 300 or more minutes a week 
of MPA or 150 or more minutes of weekly VPA or an equivalent combination of MPA and VPA. 
Individuals who did not meet the minimum recommended PA for health were categorized as under-
exercisers.  
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Analysis  
Categorical variables were described by frequencies and percentages. Differences between categorical 
variables (demographic- and lifestyle/health-related data) in each subsample were analyzed using chi-
square test. Statistical significance was set at p < 0.05. Statistical analysis was performed using SPSS 
version 18.0. 
 
Results 
Students 
A total of 420 students responded to the self-administered survey (52.2% of all enrolled students; 75% 
women; average age = 22 years old). 
Table 1 shows the characteristics of the three samples regarding health status and health-related 
behaviors. This shows (i) a high prevalence of risk of poor mental health (46.7%), and (ii) high levels of 
stress caused by vital life events (60.9%). Sleep deprivation (< 6h/day) was reported by 23.3% of 
respondents, while 24.1% reported drinking excessively. Over 80% of students reported regularly 
drinking, with an average of 3.6 standard drinks a week (a standard drink is a notional drink that 
contains a 10 gr. of ethanol). Binge drinking, defined as episodic excessive drinking (> 5 drinks per 
occasion), was the most common pattern of alcohol consumption. 
Regarding PA level, 75% of students were meeting recommended levels of PA, mainly by walking and 
through VPA. The least physically active groups were (i) females (ii) students reporting poor general 
health and (iii) those reporting unhealthy BMI (all p < 0.01). Almost three-fourths of students (74.3%) 
reported more than one unhealthy behavior; excessive alcohol consumption, under-exercise and 
smoking were the most prevalent (Table 2).  
Pre-residents 
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The questionnaire was completed by 478 pre-residents (67% female) with a mean age of 26 years. Half 
of the residents (49.6%) were from Catalonia, 16.3% were from other regions of Spain and 34.1% were 
from other countries, mainly South America. Their most prevalent specialties were related to patient 
care: family medicine (29.7%), pediatrics (8.6%), internal medicine (6.3%) and gynecology (6%). Other 
subspecialties included surgery, surgical medicine, laboratory and non-medical specialties. 
Pre-residents reported high levels of self-perceived positive health and overall healthy habits. For PA, 
74% exercised at recommended levels. VPA was most associated with (i) being male, (ii) healthy BMI 
and reporting (iii) positive self-perceived health and (iv) good mental health (p < 0.05). Those in the 
surgical and medical-surgical specialties engaged in significantly more VPA than other groups of 
specialties. Those reporting being satisfied with their free leisure time were more likely to meet PA 
guidelines (p < 0.05).   
Table 3 shows that 65.7% presented more than one unhealthy behavior; the most prevalent were 
under-exercise and unhealthy weight (Table 2 and 3). 
First-year Residents  
A response rate of 60.7% was obtained at the end of the first year of residence training (n = 290; mean 
age = 27). These respondents reported a higher risk of poor mental health (28.6%) and high levels of 
stress caused by life vital events (55.3%). Eighty percent of residents reported one or more unhealthy 
behaviors; under-exercise (42.1%) and sleep deprivation (42.4%) were the most common issues.  
Under-exercise was significantly associated with low satisfaction with personal free time and perceiving 
stress caused by life vital events (p < 0.05). VPA was positively associated with being male and reporting 
(i) good mental and general health, (ii) healthy BMI and (iii) low consumption of tranquilizers and 
sleeping pills. 
Transition to residency training 
Of the three groups, pre-residents presented the more optimal levels of general and mental health and 
positive behaviors. Medical students reported the highest levels of risk of poor mental health (46.8%), 
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excessive alcohol intake (24.1%) and stress (60.9%). In pre-residency, all health-related variables and 
lifestyle behaviors in physicians improved over life as a medical student. However, after the first year of 
residency, these values declined. PA was reduced; 16% fewer respondents were meeting current 
recommendations. Sleep deprivation and under-exercise were the most common unhealthy behaviors 
affecting first-year residents; nearly one in three reported poor mental health. Moreover, residents 
reported low satisfaction with their free time. Satisfaction was drastically reduced at the end of the first 
year (82.8% satisfied at the start vs. 47.9% satisfied at the end of the first year).  
Tables 2 and 3 report the prevalence of unhealthy behaviors in students, pre-residents and first-year 
residents. Almost three out of four students (74.3%) and two out of three residents (65.7%) presented 
more than one unhealthy behavior, including under-exercise, risky alcohol consumption, smoking, use of 
marijuana and tranquilizers, unhealthy weight and abnormal sleep patterns (Table 2). The prevalence of 
reporting more than one unhealthy behavior increased to 80% after the first year of residency. Of these, 
22.8% presented more than two unhealthy behaviors. Moreover, while those reporting exercise at the 
recommended PA level did not present any unhealthy behaviors, under-exercised presented 2 or more 
unhealthy behaviors.  
In students, smoking was the most prevalent toxic habit combined with other unhealthy behaviors, 
especially alcohol consumption, under-exercise, use of marijuana and sleeping pills and unhealthy BMI. 
In first-year residents, under-exercise was the most closely related to other unhealthy behaviors. The 
strongest correlations with under-exercise were (i) sleep deprivation (0.307), unhealthy BMI (0.243) and 
use of tranquilizers (0.173) (p = 0.000). 
Discussion 
This study presents original insights into the effects of the transition from medical school graduation to 
residency training on PA level and other lifestyle behaviors in Catalan residents. Four main findings 
emerge from this study. First, before starting residency a majority of students achieve current PA 
guidelines. Second, students and first-year residents report the highest risk of poor mental health. Third, 
after the first year of residency there was corresponding decrease in PA with an increase in unhealthy 
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behaviors. Finally, there was an overall association between low PA levels and poor general and mental 
health. These results are important because 70% of the respondents specialize in patient care.  Thus, the 
sample is representative of the physicians who will be expected to create more opportunities to 
promote lifestyle medicine to their patients. 
The response rate of medical students (52%) and residents (61%) was similar to that of other studies22, 23  
Even though the questionnaire was relatively long and was filled out by extremely busy individuals who 
work long hours. Most participants were women, which is consistent with the progressive feminization 
of the medical profession in Catalonia. 
Physical activity level 
Before residency, most junior physicians met current PA guidelines, mostly through walking and VPA. 
Studies show that physically active physicians felt more confident about counseling patients about PA.5, 
7, 24 However, our data showed that after the first year of residency, 16% fewer respondents (< 50% of 
residents) than in pre-residency engaged in recommended levels of PA. This may be explained by limited 
personal leisure free time and a lack of energy or tiredness attributable to long duty hours and sleep 
deprivation. Residents slept less than recommended, at an average of 6.6 hours per night; lack of energy 
may be a powerful barrier hindering them from engaging in more PA. However, surgical residents 
reported sleeping fewer hours per night, yet they also engaged in more VPA than any other specialty. 
Our results did not confirm previous results showing that the number of hours on duty was associated 
with decreases in PA25. 
Previous literature has shown that physicians who report positive health behaviors, such as being 
physically active, tend to deliver more effective counseling.8 11 Similar to previous results on Catalan 
physicians,9 men and those reporting excellent health were the most likely to be active. Our results 
showed that PA is associated with physicians’ general physical and mental health, and having sufficient 
leisure time is an important factor in whether they engage in PA.  
Regarding PA intensities, vigorous PA (VPA) was most associated with residents’ perceived health. Four 
in 10 residents reported exercising more at vigorous than moderate PA level. VPA was also positively 
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associated with low stress and a low use of tranquilizers or sleeping pills. Walking and MPA were also 
significantly associated with better mental health. Moreover, being more physically active increased 
rates of engaging in other markers of positive health and well-being while also suppressing negative 
behaviors. In this understanding, PA appears to be a behavior that prevents individuals from adopting 
other toxic habits. For this reason, strategies on increasing PA during residency may be a valuable 
preventive initiative, especially to improve residents’ mental health and manage sleep disorders and 
stress. Given their lack of leisure time, time management training may also help residents to integrate 
PA into their daily life. 
Health and Lifestyle behaviors 
Students 
Students were positive role models in terms of exercising and weight control. It is satisfying that over 
3/4 of the students met the current PA guidelines, and 72% have a normal BMI. However, some of their 
behaviors were unhealthy, especially smoking, over-consumption of alcohol and inadequate hours of 
sleep. Students’ high use of sleep medications may be related to the over-arousal caused by academic 
work hours or stress linked to this specific stage of training. Almost 70% of students, who go on to 
become important role models and health promoters in any society, need to improve some of their own 
lifestyle choices. More specifically, it is worrisome that almost half of the students reported poor mental 
health and high alcohol consumption. These results are in line with other studies26-28 and reveal that is 
important to address the high rates of alcohol abuse in this population.  
To control the burden of lifestyle-related disease tomorrow’s physicians will be increasingly expected to 
offer capable, competent and confident proactively promoting safe and effective PA advice in every 
consultation 6. For this reason, it is imperative that medical curricula address exercise medicine and 
promote a healthy environment and behaviors in medical students. For few other student groups is this 
training so crucial. The university environment is important for two reasons. First, it provides formal 
education and can integrate lifestyle preventive medicine into the curriculum. Second, it influences 
students at a significant time in their lives. This development has profound effects not only during their 
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time in higher education but also throughout the rest of their lives.29 It makes sense then that medical 
students are offered healthy educational environment that encourage and supports them in supporting 
more healthy habits. Moreover, it also makes sense that their professional curricula integrate lifestyle 
medicine in order to prepare them with the skills they need to discuss healthy habits and positive 
behavior change with their future patients.30  
Residents 
Residency is the next stage of medical training after university. It is characterized by an increase of 
emotional stress, a high workload and responsibility, and having to deal with difficult situations. These 
situations could lead to a high prevalence of burnout that negatively impacts residents’ health and their 
capacity to adopt or sustain healthy behaviors. Our study showed a widespread increase in unhealthy 
behaviors after the first year of residency. Furthermore, these physicians also presented appreciably 
poorer general physical and mental health than at the start of that residency. Female residents had the 
most pressing need for PA intervention; they combined a high prevalence of poor mental health with 
low levels of PA.  
The high prevalence of abnormally low hours of sleep per night during residency probably contributes to 
experiencing more on-the-job fatigue and therefore to an increase of medical errors and accidents.31 
Chronic sleep deprivation and the resulting fatigue and stress are often related to other lifestyle 
behaviors. Residency training programs should provide regular opportunities for sleep each day to 
better protect patients against fatigue-related errors and to enhance the learning environment for 
doctors-in-training. 
The transition to residency 
During the different stages of medical training, we observed different patterns in physicians’ health and 
lifestyle choices. Compared to residents just starting, medical students showed worse lifestyle 
behaviors. Students showed higher levels of unhealthy behaviors, including smoking, alcohol 
consumption and the use of substances such as tranquilizers, sleeping pills and marijuana. This may be 
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related to the level of stress and pressure experienced during study for a medical degree, but it may also 
be related to the values and priorities that prevail at each stage of physician training.  
The beginning of residency was the period when physicians presented the best level of general physical 
and mental health and of lifestyle behaviors. During the transition, pre-residents may experience a time 
where they are relaxed and have enough time to engage in PA and adopt healthy behaviors. However, 
this situation worsened - again - during the first year of residency. Our data showed that work 
conditions during the first year of residency may negatively impact residents’ mental and general 
physical health and their health-related behaviors. The latest Medscape Physician Lifestyle Report 2015 
showed that 46% of all physicians reported burnout, which is a substantial increase since the Medscape  
Lifestyle Report 2013.32 Moreover, burnout was associated with low PA level.   
This study confirmed what many other recent studies show: that medical school and residency are peak 
periods of distress with a high incidence of burnout and mental disorders.33 Mental health is one of the 
most prevalent health problems in physicians during their early training. Yet, these issues are 
manageable through lifestyle medicine and interventions have been positively trialed among the most 
needy physicians-in-training.34 However, PA interventions have not been assessed among these in-
training physicians. It is important to establish evidence regarding the cost-effectiveness of PA 
interventions focused on reducing risk of poor mental health and promoting well-being in students and 
residents. 
PA promotion in residents is essential for two reasons. First, they will become role models and 
healthcare providers for many unhealthy patients. Second, due to the positive association between PA 
and mental health disorders, and because mental ill-health is currently one of the most common health 
problems, PA programs can concurrently enhance both physical and mental health. Managers of 
residency training should integrate programs that encourage PA in this group of population so it actively 
translates into a positive impact on patients’ health. Existing evidence suggests that healthier and 
happier physicians deliver better preventive care for their patients.  
Strengths and limitations 
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There are several limitations in this study. Reliance on self-reported data indicates that there may be 
recall and reporting biases. Over-estimation of PA or underestimation of unhealthy habits could also 
influence the results. The response rate may be considered low for surveys, although it matches other 
studies in similar samples. Likewise, survey studies that describe the non-respondents are needed. 
Although this was a cohort study covering the transition from medical school to residency, actually a 
longitudinal follow-up is being conducted in this sample population that will produce a second study. 
Only 50% of the students completed the second questionnaire before the residency.  
This study adds to the literature on junior physicians’ health and lifestyle choices. One of the strengths 
was the cohort design of the study. We identified how different stages of training may affect physicians’ 
health and lifestyle behaviors. These results highlight the need to develop preventive health programs 
during this stage of training so that junior physicians pay more active attention to their own health and 
lifestyle choices. That pathway will bring healthier doctors and patients.  
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Table 1. Sample characteristics 
  
    
Students (%) Pre-residents (%) 
1st-year 
residents (%) 
  
N   420 478 290 
(response 
rate= 61%) 
  Year  2010 2013 2014 
  Sex, women 75% 67% 68% 
  Satisfaction with free time − 82.8 47.9 
  Mean age 22 26 27 
            
Lifestyle behaviors 
  PA level       
    Under-exercise 26.4 27.6 46.1 
    Active 26.0 29.0 45.0 
    Highly active 42.1 22.8 35.2 
            
  Type of PA       
    Walking (+150 min/week) 62.6 59.0 44.8 
    MPA + walking (+150 min/week) 62.6 70.0 59.3 
    VPA (+75 min/week) 40.2 39.0 34.1 
            
  Sedentary behavior (>6h/day) 56.2 21.7 3.8 
            
  Smoking habit, smokers 21,0 16.5 18.6 
            
  Alcohol consumption 89.1 69.1 87.3 
    High risk 24.1 13.0 16.6 
            
  Drugs consumption (in the last 30 days)       
    Marijuana 13.8 6.1 7.2 
    Tranquilizers, sleeping pills 11.9 7.3 9.7 
            
Health         
  BMI (kg/m2)       
    Underweight (<18.5) 11.7 7.9 7.2 
    Normal weight (18.5–24.9) 79.3 72.0 73.4 
    Overweight (25–29.9) 7.4 15.1 14.4 
    Obesity (>30) 0.7 3.3 4.1 
            
  Self-perceived health       
    Excellent/Very good 59.5 70.9 56.9 
    Good 33.3 26.8 38.3 
    Poor 6.2 1.7 5.8 
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  Mental health, poor 46.8 15.1 28.6 
            
  Stress level from a vital event, high level 60.9 31.8 55.3 
            
  Hours of sleep (<6h/day) 23.3 12.1 42.4 
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Table 2. The prevalence of unhealthy behaviors in the student population (n=420) and in the resident 
population (pre-residency: n=478; at 1st year: n=290). 
                
Lifestyle behaviors PA level, 
under-
exercise 
Alcohol at 
risk score 
Smoking Substance 
use, 
marijuana 
Substance 
use, 
tranquilizers, 
sleeping pills 
Over- or 
underweight Low hours 
of sleep 
(<6h)   
  % % % % % % % 
Students 26.4 24.1 21.0 13.8 11.9 19.8 23.3 
Pre-residents  26.0 13.0 16.5 6.1 7.3 26.3 12.1 
1st-year residents 42.1 16.6 18.6 7.2 9.7 26.0 42.4 
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Table 3. Classification of residents based on summed health score.  
  
 
Healthy 
(0 unhealthy 
behaviors) 
Moderately healthy 
(1–2 unhealthy 
behaviors) 
Unhealthy 
(>2 unhealthy 
behaviors) 
  n % % % 
Students 420 25.7 57.6 16.7 
Pre-residents  478 34.3 55.9 9.8 
1st-year residents 290 20.0 57.2 22.8 
          
 
 
